Introduction
============

Pulmonary artery sarcoma was first described by Mandelstamm in 1923.[@JR160229crt-1] With an incidence ranging between 0.001 and 0.03%, as described in the literature, it has only been reported in a few hundred cases up to now. It accounts for only 2 to 3% of all soft tissue sarcomas in adults, typically originates from the intimal layer of the vessel, and occurs most often in middle-aged patients. Early diagnosis and treatment are crucial for these patients, since this neoplasm shows a very aggressive growth pattern. Diagnosis though, is often difficult and delayed due to the unspecific and misleading symptoms. Frequently, patients are misdiagnosed with pulmonary thromboembolism and are erroneously treated with anticoagulation or thrombolysis for a long time.[@JR160229crt-2] Even if treated early with surgery and adjuvant therapeutic strategies, mortality is higher than 80% after 12 months.[@JR160229crt-3] [@JR160229crt-4] [@JR160229crt-5] [@JR160229crt-6] [@JR160229crt-7] The patient we report on survived an urgent operation, which was necessary for worsening symptoms and an increasingly septic course. The rapidly growing tumor completely occluded the left main pulmonary artery and already protruded into the right ventricular outflow tract.

Case Report
===========

We herein report on a 54-year-old male patient without a medical history, who presented with acute onset of nonexercise-related chest pain. A chest X-ray revealed suspicious solitary pulmonary nodules in a racemose cluster in the left upper pulmonary lobe. The subsequent computed tomography (CT) scan verified solitary soft tissue lesions extending from the left hilum to the lateral left upper lobe pleura with in-growth into adjacent blood vessels. In addition, an abdominal scan showed hepatic lesions consistent with cysts or cystic metastases. Blood tests showed no abnormalities. In a transbronchial biopsy, no malignant cells or pathogenic microorganisms were detected. The patient decided to discharge himself from the hospital. Within 24 hours he developed recurrent episodes of fever with a beginning systemic septic reaction. Systemic antibiotic therapy did not show an improvement of the clinical situation. Fever episodes occurred repeatedly in a cyclic manner. Blood test results showed a procalcitonin level of over 20 µg/L. Blood culture results were negative. CT scans were then repeatedly performed and revealed a rapid progress of the tumor mass ([Fig. 1](#FI160229crt-1){ref-type="fig"}). A complete occlusion of the left main pulmonary artery became apparent, with tumor protruding into the pulmonary trunk and the right ventricular outflow tract. A lung perfusion/ventilation scintigraphy showed a complete dysfunction of the left lung, probably causing the acute septic condition of the patient. Based on the progressive character of the disease, the decision for a left-sided pneumonectomy with extracorporeal circulatory support for pulmonary trunk repair was made. The operation was planned and realized in an interdisciplinary team approach of cardiac and thoracic surgeons.

![CT scan preoperatively showing a rapid progress of the tumor mass, here it already shows the typical polypoid growth pattern, like a bunch of grapes. CT, computed tomography.](10-1055-s-0036-1586231-i160229crt-1){#FI160229crt-1}

The procedure was performed via a left anteroaxillary thoracotomy. The lung was found strongly attached to the chest wall. An extended pneumonectomy with partial pleurectomy and pericardiectomy due to tumor infiltration was performed, and included lymph node dissection. Palpable tumor nodes were soft. The left femoral vein and the descending aorta were cannulated and cardiopulmonary bypass was commenced. The pulmonary veins and the left main bronchus were stapled and transected. The left pulmonary artery was circularly excised from the pulmonary trunk and the tumor, which had already protruded into the right ventricular outflow tract was removed ([Fig. 2](#FI160229crt-2){ref-type="fig"}). The pulmonary trunk was repaired with bovine pericardium patch (Vascutek Deutschland GmbH, Hamburg, Germany). The pulmonary artery was filled with a mucinous, amber-colored mass. In an intraoperatively performed frozen section, the dignity of the explanted tumor could not be specified. Histological analysis and tumor typing revealed the diagnosis of a myxoid, spindle-cell intimal sarcoma FNCLCC (French Federation of Cancer Centers Sarcoma Group) grade III, with intravasal dissemination into the parenchyma of left upper and lower lobe ([Fig. 3](#FI160229crt-3){ref-type="fig"}). Further examination and analyses of the suspicious liver findings showed no indication for malignancy. No other systemic metastases were found. The patient recovered fully and quickly. Adjuvant chemotherapy with six cycles of ifosfamide and etorubicin was initiated due to positive resection margin at the pulmonary artery (R1). After 1 year of follow-up, the patient is in a good clinical condition and tumor free, without signs of relapse. Under regular CT monitoring (every 6 months) he now receives a maintenance treatment with trofosfamide.

![Resected specimen showing the tumor mass infiltrating the pulmonary artery.](10-1055-s-0036-1586231-i160229crt-2){#FI160229crt-2}

![Histological section of the myxoid tumor mass (EVG-stain, threefold enlargement), with canaliculary expansion inside the pulmonary vessels, spindle-cell formation with fibroelastic components. EVG, Elastic Van Gieson.](10-1055-s-0036-1586231-i160229crt-3){#FI160229crt-3}

Discussion
==========

Pulmonary artery sarcomas are of mesenchymal cell origin, the etiology is still unknown. Epidemiological data suggest a peak at the age of 50 years without gender predominance. Extrathoracic metastases are less common, and typically affect skin, brain, lymph nodes, or kidneys. Median survival time of the pulmonary intimal sarcoma without therapy ranges around 1.5 months, and surgical resection is the treatment of choice. The value of adjuvant chemotherapy or radiotherapy is still unclear.[@JR160229crt-1] [@JR160229crt-8] Even if treated, long-term survival is still poor. Initial symptoms can be misleading, and pulmonary thromboembolism is an important differential diagnoses. So in many cases, the correct diagnosis comes too late for the patient. Diagnostic workup, however, should not postpone surgery, as this tumor is very aggressive and growing fast, and diagnostic tools other than histologic workup of the resected tumor mass are not reliable. Even transbronchial biopsies cannot confirm the diagnosis. In the presented case, the clinical picture of a septic episode complicated the diagnostic workup, as it suggested an infection rather than a malignant process.[@JR160229crt-9] [@JR160229crt-10] Nevertheless, an urgent operation was indicated and performed due to the rapid disease progress and the worsening clinical condition of the patient. Additionally, the proximity to the heart required an interdisciplinary team approach and operation under heart-lung machine protection to enable a nearly complete resection of the tumor. Even if prognosis improvement through adjuvant chemotherapy is not validated in the existing literature, our patient seems to have responded very well to it, so he is now tumor free and asymptomatic 1 year after surgery.

Conclusion
==========

In patients with vascular-filling defects expanding the vessel lumen that are suspicious of pulmonary embolism, a pulmonary artery sarcoma should be considered as a differential diagnostic. Especially, if symptoms are not typical of pulmonary embolism or the patient does not improve with anticoagulation or lysis. Timely surgical resection with an adjuvant medical treatment at experienced centers may be ideal.
